Abstract. The integration of mobile ad hoc networks into IP-based access networks demands the presence of a gateway which is responsible for propagating some configuration parameters by means of Modified Router Advertisement (MRA) messages. This function may be accomplished on demand by the mobile nodes (reactively), periodically activated by the gateway (proactively) or by combining the two approaches. In the proactive mechanisms, the interval of emission of the MRA messages (T ) may significantly affect the network performance. The optimum value for T depends on the network conditions such as the position of the sources, the mobility of nodes, etc. Therefore, an autonomous and adaptive technique to dynamically configure T is strongly recommended. In this sense, a new adaptive gateway discovery mechanism is proposed in this paper. The adaptation is achieved by a control system which has been conveniently configured by means of an analytical model. Simulation results show that the proposed adaptive mechanism improves the conventional proactive schemes.
Introduction
The use of wireless access to connect to external networks such as the Internet is a key issue for the ubiquitous computing paradigm. Under some specific geographical constraints, the deployment of a wireless infrastructure that guarantees the mobile nodes acces within a particular area is economically unfeasible. In these cases, the wireless networks could benefit from Mobile Ad Hoc NETwork (MANET) technology to reduce the costs related to the deployed equipment. Specifically, the use of multihop communications easily eliminates the existence of dead zones in wireless networks as well as it helps to extend the coverage area of GGSNs (Gateway GPRS Support Node) in the UMTS (Universal Mobile Telecommunications System). However, the use of MANET in this context prompts several technological challenges that need to be overcome. Concerning the architecture, the infrastructured networks offer an Access Router (or a GGSN in the UMTS), which provides the link to external hosts. In an IPv6 context, the Access Router periodically announces Router Advertisement (RA) messages which contain some configuration parameters such as the prefix information in order to allow mobile nodes to construct their own global IPv6 addresses [1] . These messages are generated with link-local addresses and therefore cannot be forwarded [2] . If only conventional Access Routers are used to connect MANET to the Internet, nodes placed outside the coverage area of the Access Routers will not obtain these configuration parameters and, consequently, will not be able to autoconfigure their own IPv6 addresses. This drawback is overcome by incorporating a gateway which is connected to the Access Router. Although the characteristics of the gateway differ in the proposed mechanisms, the most popular integration supports for Internet connectivity consider that the Access Router's firmware is customized to incorporate the gateway functionalities [3] [4]. In this sense, the gateway executes two main tasks. Firstly, it provides the ad hoc routing capabilities that are absent in conventional Access Routers so downlink traffic can be conveniently re-routed. On the other hand, the gateway generates Modified Router Advertisement (MRA) messages, which contain similar information to RA messages but which can be propagated in the MANET. As these messages are received by all the nodes in the MANET, they can autoconfigure their own IPv6 addresses to be globally reachable by any terminal in the Internet.
In the global connectivity support [3], the emission of MRA messages could be accomplished by three different strategies. As in the case of ad hoc route discovery, the Internet gateway could disseminate this message periodically, i.e. proactively. On the other hand, in the reactive scheme MRA messages are generated only on-demand when the Internet gateway receives a Modified Router Solicitation (MRS) message emitted by an ad hoc node requiring a route to the Internet. The MRS could also be generated by mobile devices when either the information related to proactive MRA messages or the route established by their reception become invalid. Finally, the hybrid approach combines the previous techniques. MRA messages are broadcast in an area close to the Internet Gateway while the devices located outside this zone demand the MRA information by generating MRS messages [5] .
In this paper we will focus on the proactive gateway discovery. Under this scheme, when a mobile node receives the MRA message, it updates the route entry to the gateway and then, rebroadcasts the advertisement message. As all nodes update their tables, nodes do not require to wait for a response to
